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DETAILED ACTION 

Claim Objections 

1 . Applicant is advised that should claims 6 and 7 be found allowable, claims 34 
and 35 (respectively) will be objected to under 37 CFR 1 .75 as being a substantial 
duplicate thereof. When two claims in an application are duplicates or else are so close 
in content that they both cover the same thing, despite a slight difference in wording, it 
is proper after allowing one claim to object to the other as being a substantial duplicate 
of the allowed claim. See MPEP § 706.03(k). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-52 are rejected under 35 U.S.C. 103(a) as being unpatentable over EP 
0919726 A1 (Leyshon hereinafter) in view of USP 5,553,998 (Muhlhoff et al. 
hereinafter). 

4. In re claim 1 Leyshon discloses a vacuum pump comprising a first pumping 
section (6), a second pumping section (7) downstream from the first pumping section 
(6), a third pumping section (17-20) downstream from the second pumping section (7), a 
first pump inlet (10) through which fluid can enter the pump and pass through each of 
the pumping sections towards a pump outlet (22), and a second pump inlet (16) through 
which fluid can enter the pump and pass through only the second (7) and the third (17- 
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20) pumping sections towards the outlet (22), wherein the third pumping section 
comprises a helical groove formed in a stator (19, 20) thereof. 

5. Leyshon does not disclose at least one of the first and second pumping sections 
comprises a helical groove formed in a rotor thereof. 

6. Muhlhoff et al. teaches helical groove formed in a rotor thereof (Fig. 4) as part of 
a vacuum pump assembly. 

7. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the apparatus of Leyshon by adding a helical groove 
formed in a rotor thereof after the first pumping section (placing the helical groove 
formed in a rotor thereof downstream of the first pumping section (6) and upstream of 
the second pumping section (7)) as taught in Muhlhoff et al. for the purposes of 
achieving further influence over the pressure behavior of the pump (col. 2 lines 1-8 of 
Muhlhoff et al.). 

8. In re claim 2 the Leyshon modification in re claim 1 discloses the pump according 
to claim 1 , wherein the depth of the helical groove on the rotor varies from the inlet side 
thereof to the outlet side thereof (col. 1 lines 63-65 of Muhlhoff et al.). 

9. In re claim 3 the Leyshon modification in re claim 1 discloses the pump according 
to claim 2, wherein the depth of the helical groove on the rotor decreases from the inlet 
side thereof to the outlet side thereof (col. 1 lines 63-65 of Muhlhoff et al.). 

10. In re claim 4 the Leyshon modification in re claim 1 discloses the pump according 
to claim 3, wherein the inclination of the helical groove on the rotor varies from the inlet 
side thereof to the outlet side thereof (col. 1 lines 63-65 of Muhlhoff et al.). 
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11. In re claim 5 the Leyshon modification in re claim 1 discloses the pump according 
to claim 4, wherein the inclination of the helical groove on the rotor decreases from the 
inlet side thereof to the outlet side thereof (col. 1 lines 63-65 of Muhlhoff et al.). 

12. In re claims 6 and 34 the Leyshon modification in re claim 1 teaches the pump 
according to claim 1 but does not explicitly teach that the depth of the groove at the inlet 
side of the rotor is greater than the depth of the groove at the inlet side of the stator. 
One of ordinary skill in the vacuum pump art would have known that in the construction 
of a vacuum pump with multiple stages it is important to, when appropriate, reduce 
volume in the direction of flow so as to not lose vacuum pressure. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
further modify the pump of the Leyshon modification in re claim 1 by making the depth 
of the groove at the inlet side of the rotor greater than the depth of the groove at the 
inlet side of the stator as an engineering expedient since it provides a way to maintain 
desired pressures. 

13. In re claims 7 and 35 the Leyshon modification in re claim 1 discloses the pump 
according to claim 1, wherein said one of the first and second pumping sections 
comprises at least one turbo-molecular stage (7) downstream from said rotor. 

14. In re claim 8 the Leyshon modification in re claim 1 discloses the pump according 
to claim 5, wherein the second pumping section comprises said rotor. 

15. In re claim 9 the Leyshon modification in re claim 1 discloses the pump according 
to claim 8, wherein the first pumping section (6) comprises at least one turbo-molecular 
stage. 
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16. In re claim 10 the Leyshon modification in re claim 1 discloses the pump 
according to claim 9, wherein the turbo-molecular stage of the first pumping section is 
arranged such that, in use, molecules of fluid entering the helical groove on the rotor are 
emitted from the surface of a stator (9) thereof. 

17. In re claim 11 the Leyshon modification in re claim 1 discloses the pump 
according to claim 9, wherein the first pumping section comprises at least three turbo- 
molecular stages (paragraph [0020]). 

18. In re claim 12 the Leyshon modification in re claim 1 discloses the pump 
according to claim 10, wherein both the first (6) and second (7) pumping sections are 
axially displaced relative to the first (10) and second (16) inlets. 

19. In re claim 13 the Leyshon modification in re claim 1 discloses the pump 
according to claim 12, wherein one of the first and second (16) inlets extends at least 
partially around the rotor. 

20. In re claims 31 -33 and 36-41 , in that claims 31 -33 and 36-41 are substantially the 
same as claims 3-5 and 8-13 (respectively), claims 31-33 and 36-41 are similarly 
rejected. 

21 . In re claims 42 and 43, in that claims 42 and 43 are substantially the same as 
claims 12 and 13 (respectively), claims 42 and 43 are similarly rejected. 

22. In re claim 52 the Leyshon modification in re claim 1 discloses a differentially 
pumped vacuum system comprising two chambers and further comprising a pump 
according to claim 1 for evacuating each of the chambers. 
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23. In re claim 14 the Leyshon modification in re claim 1 discloses a vacuum pump 
comprising a first pumping section (6) and, downstream therefrom, a second pumping 
section (6), a first pump inlet (10) through which fluid can enter the pump and pass 
through both the first pumping section (6) and the second pumping section (7) towards 
a pump outlet (22), and a second pump inlet (16) through which fluid can enter the 
pump and pass through, of said sections, only the second pumping section (7) towards 
the outlet (22), wherein one of the first and second pumping sections comprises an 
externally threaded rotor (Fig. 4 of Muhlhoff et al.) and one of the first and second (16) 
pump inlets extends at least partially about the externally threaded rotor. 

24. In re claim 15 the Leyshon modification in re claim 1 discloses the pump 
according to claim 14, wherein the externally threaded rotor comprises a helical groove. 

25. In re claims 16-20, 48 and 49 in that claims 16-20, 48 and 49 are substantially 
the same as claims 2-5, 7, 9 and 10 (respectively), claims 16-20, 48 and 49 are similarly 
rejected. 

26. In re claim 47 the Leyshon modification in re claim 1 discloses the pump 
according to claim 20 wherein the second pumping section comprises said externally 
threaded rotor, the second inlet (16) extending at least partially around the rotor. 

27. In re claim 51 the Leyshon modification in re claim 1 discloses the pump 
according to claim 20 comprising at least one additional pumping (17-20) section 
downstream from the first (6) and second (7) pumping sections for receiving fluid 
therefrom and outputting fluid towards the outlet (22). 
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28. In re claims 21-24 in that claims 21-24 are substantially the same as claims 47, 
9, 11 and 10 (respectively), claims 21-24 are similarly rejected. 

29. In re claims 25, 44 and 45 in that claims 25, 44 and 45 are substantially the same 
as claim 51 , claims 25, 44 and 45 are similarly rejected. 

30. In re claim 26 the Leyshon modification in re claim 1 discloses the pump 
according to claim 25, wherein said at least one additional pumping section comprises a 
molecular drag stage (17-20). 

31 . In re claims 46 and 27 in that claims 46 and 27 are substantially the same as 
claims 26 and 52 (respectively), claims 46 and 27 are similarly rejected. 

32. In re claim 28 the Leyshon modification in re claim 1 discloses the pump 
according to claim 27, wherein one of the pumping sections arranged to pump fluid from 
a chamber in which a pressure of above 10" 3 mbar is to be generated (col. 1 lines 29-35 
of Muhlhoff et al.) comprises an externally threaded rotor. 

33. In re claim 30 the Leyshon modification in re claim 1 discloses the pump 
according to claim wherein at least one of the pumping stages arranged to pump fluid 
from a chamber in which a pressure of above 5x1 0" 3 mbar is to be generated (col. 1 
lines 29-35 of Muhlhoff et al.) comprises an externally threaded rotor. 

34. In re claim 29 the Leyshon modification in re claim 1 discloses the pump 
according to claim 27 wherein at least one of the pumping stages arranged to pump 
fluid from a chamber in which a pressure of above 5x1 0" 3 mbar is to be generated (col. 
1 lines 29-35 of Muhlhoff et al.) comprises an externally threaded rotor. 
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Conclusion 

35. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. USP's 4826393, 4978276, 5052887, 51 16196, 5553998, 
5707213, 6030189, 6106223, 6135709, 6193461 , 6454524, 6457954, 6607365 and 
6709228 as well as USPAP's 2003/0086784, 2004/0081560, 2004/009631 1 , 
20070020116, 2007/0081889, 2007/0116555, 2008/0063541 , 2008/0138219, 
2008/0145205 and 2008/0193303 all disclose pumps with multiple pumping stages. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aaron R. Eastman whose telephone number is 
(571 )270-31 32. The examiner can normally be reached on Mon-Thu 9:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Look can be reached on (571) 272-4820. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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